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Abstract. 1LNODV /XKPDQQ VSHDNV IRU FRPPXQLFDWLRQV DV FRQVWLWXWLYH IRU
VRFLDO V\VWHPV DQG RSHUDWLRQDOL]HV FXOWXUH DV YDULHW\ RI V\VWHPLF VHOI
GHVFULSWLRQV FRQGLWLRQHG E\ WKH VWUXFWXUDO HPEHGGLQJ RI WKH REVHUYLQJ
V\VWHP9LHZLQJ VRFLDO V\VWHPV DV FORVHG LQ WHUPV RI WKHLU UHJXODWLRQ DQG
RSHUDWLRQVZKLFKDUHFRPPXQLFDWLRQVDQGQRWKLQJHOVHPDNHVLWSRVVLEOHWR
GHILQH OLPLWV IRU HGXFDWLRQDO LQWHUDFWLRQV &RPPXQLFDWLRQ KRZHYHU
UHTXLUHVXQLW\RIWKUHHVHOHFWLRQVLQIRUPDWLRQXWWHUDQFHDQGXQGHUVWDQGLQJ
6RFLHWDOFRPPXQLFDWLRQRIHGXFDWLRQDQGVFKRROLQJREVHUYHVSUREOHPVDQG
DYDLODEOHIXQFWLRQDOUHVROXWLRQVLQUHIHUHQFHWRWKHQRWLRQRIOLIHFRXUVH¶
7R HQDEOH YDULRXV V\VWHP UHIHUHQFHV WR EH GLVWLQJXLVKHG /XKPDQQ FDOOHG
WKH  REVHUYDWLRQ RI WKH RYHUDOO V\VWHP  IXQFWLRQ  WKH REVHUYDWLRQ RI
RWKHU V\VWHPV   SHUIRUPDQFH DQG  WKH VHOIREVHUYDWLRQ RI D V\VWHP  
UHIOHFWLRQ 7KXV WKH WKUHH ORJLFDO SRVVLELOLWLHV IRU REVHUYLQJ HGXFDWLRQ LQ
SDUWLFXODU DUH  7KH V\VWHP REVHUYHV LWV VRFLHWDO IXQFWLRQ LQ IRUPLQJ
KXPDQ PLQGV DQG WKH UHODWHG FRGH RI FRPPXQLFDWLRQ 7KH FRGH RI
WUDQVPLWWDEOHQRW WUDQVPLWWDEOH RI FRQWHQWV RI HGXFDWLRQ DQG VFKRROLQJ KDV
OHG WR VSHFLILFDWLRQ LQ WHUPV RI FUHGHQWLDOLQJ VFKRROLQJ FRGHG JUDGHG
H[DPLQDWLRQVWRFRPPXQLFDWHDQGREVHUYHLQWHUPVRIEHWWHUZRUVH7KH
SHUIRUPDQFHV HJ KDUG DQG VRIW VNLOOV DUH REVHUYHG LQ UHODWLRQ WR RWKHU
VXEV\VWHPVRU LQUHODWLRQWRFKDQJHVRIVWXGHQWV¶PLQGVGHYHORSPHQW
7KHUHIOHFWLRQXVHVUHIOHFWLRQWKHRU\LHSHGDJRJLFDOWKHRUL]LQJDQGVSHFLDO
VHPDQWLFV RI SURFHVV UHIOH[LYLW\ WR GHDO ZLWK SHGDJRJLFDO LQWHUDFWLRQV DV
ZHOODVZLWKPDNLQJRUJDQL]DWLRQDOGHFLVLRQVRQHGXFDWLRQDQGVFKRROLQJ
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2XU FODLP LV WKDW WKH HYDOXDWLRQ FXOWXUH RI HGXFDWLRQ DQG VFKRROLQJ GHDOV
ZLWKLQWHQVLILFDWLRQRIVHOIGHVFULSWLRQVDQGH[WHUQDOGHVFULSWLRQV7KHODWWHU
PHDQV WKDW HGXFDWLRQDO FRPPXQLFDWLRQ¶V SHUIRUPDQFH LQ IRUPDWLYH RU
VXPPDWLYHWHUPVLVDOVRREVHUYHGDQGGHVFULEHGE\RWKHUVXEV\VWHPVHJ
SROLWLFV ODZHFRQRP\VFLHQFHUHOLJLRQDQGE\WKHH[WHUQDOHQYLURQPHQW
RIWKHOHDUQLQJPLQGV([SDQGLQJHYDOXDWLRQHVWDEOLVKPHQWRIIHUVVWUXFWXUDO
FRXSOLQJV EHWZHHQ HGXFDWLRQ V\VWHP DQG RWKHU IXQFWLRQ V\VWHPV SV\FKLF
V\VWHP LQFOXGHG :H DUJXH IRU D IUXLWIXO V\VWHPV WKHRUHWLFDO ZD\ WR
FRQFHSWXDOL]HWKHHPHUJLQJHYDOXDWLRQFXOWXUH LQ WKHIUDPHZRUNRIVWXGLHV
RIRUJDQL]DWLRQDOFKDQJHVRIVFKRROLQJ
)LUVWO\ ZH GHVFULEH WKH GHYHORSPHQWV LQ HGXFDWLRQDO HYDOXDWLRQ
HVWDEOLVKPHQW LQ )LQODQG 7KLV ZDV D VZLWFK IURP LQVSHFWLRQ FXOWXUH WR
HYDOXDWLRQFXOWXUH,QWURGXFLQJDQDWLRQDOPRGHOIRUFXUULFXODUDQGWKHPDWLF
DVVHVVPHQWVZDVWRHQVXUHHTXDOLW\ LQGLIIHUHQWSDUWVRI WKHFRXQWU\ ,QWKH
)LQQLVK HYDOXDWLRQ IUDPHZRUN  WKH VDPSOHEDVHG DVVHVVPHQW KDV
EHHQ DQ HVVHQWLDO FRPSRQHQW (XURSHDQ 8QLRQ FRPPRQ LQGLFDWRUV
LQFOXGLQJ OHDUQLQJ WR OHDUQ DV DSDUW RI HGXFDWLRQDO DWWDLQPHQWVZDV WDNHQ
LQWR DFFRXQW 6HFRQGO\ ZH IRFXV RQ LQIRUPDWLRQ RIIHUHG E\ HGXFDWLRQDO
FUHGHQWLDOV DQGFRQFHUQVRI WKHLUFRPSDUDELOLW\ LQ WKHZDYHRI3,6$.H\
&RPSHWHQFLHV DQG VW &HQWXU\ 6NLOOV GLVFXVVLRQ 7KH HPSLULFDO LVVXH
FRQVLGHUV DVVHVVLQJ WKHVH DV DGGHGYDOXH PHDVXUHV LQ UHODWLRQ WR WKH
LQIRUPDWLRQ RIIHUHG LQ GLVFLSOLQH EDVHG JUDGHG FUHGHQWLDOV 7KH ODWWHU DUH
HVVHQWLDO LQIRUPDWLRQ LQ WUDQVLWLRQVZLWKLQ HGXFDWLRQDO V\VWHPV ,Q IRUPRI
VWUXFWXUDO FRXSOLQJV WKH\ DOVR SHUIRUP DV LQIRUPDWLRQ RIIHU IRU
LQWHUSUHWDWLRQ RI RWKHU VXEV\VWHPV 7R LQFUHDVH QDWLRQZLGH WUXVW RQ VXFK
LQIRUPDWLRQ )LQQLVK HYDOXDWLRQ HVWDEOLVKPHQW KDV IRXQG LQWHUQDWLRQDO
DVVHVVPHQWVOLNH3,6$DVZHOODV(8LQGLFDWRUVXVHIXO/HDUQLQJWROHDUQLV
SUHVHQWO\DSDUWRIWKHWUDQVYHUVDOFRPSHWHQFLHVRIWKH)LQQLVK1DWLRQDO&RUH
&XUULFXOXPIRU%DVLF(GXFDWLRQDVZHOODVRQHRIWKH.H\&RPSHWHQFLHVRI
(87KLUGO\ZH DQDO\]H VRPHSUDFWLFDO RXWFRPHV RI H[WHQGHG DVVHVVPHQW
DQG H[SDQGHG EDVLV RI HYDOXDWLRQ LQ )LQODQG )LQDOO\ ZH FRQVLGHU
/XKPDQQLDQZRUNLQJPRGHO¶VVXJJHVWLRQWKDWJHQHUDOGRPDLQFRPSHWHQFHV
OLNH µOHDUQLQJ WR OHDUQ¶ DUH H[SUHVVLRQV RI WKH VXEVWLWXWLQJ WKH KLVWRULFDOO\
SUHFHGLQJ QRWLRQ RI JHQHUDO HGXFDWLRQ HJ %LOGXQJ LQ*HUPDQ E\ QRYHO
³FRQWLQJHQF\ IRUPXOD´ ZKLFK HPSKDVL]HV FDSDELOLW\ RI NQRZLQJ LH
FRPSHWHQFLHVLQVWHDGRISUHVWUXFWXUHGNQRZOHGJHFRQWHQWV
Keywords 6\VWHPV WKHRU\ HGXFDWLRQ V\VWHP HYDOXDWLRQ FXOWXUH OHDUQLQJ
WROHDUQLQIRUPDWLRQRIFUHGHQWLDOV
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Introduction 
*OREDOHYROXWLRQRIHGXFDWLRQV\VWHPZLWKUHJLRQDOIHDWXUHVDQGQDWLRQVWDWH
VSHFLILF RUJDQL]DWLRQDO FKDUDFWHULVWLFV KDV LQVSLUHG VRFLRORJLFDO DSSURDFKHV
IRU GHVFULELQJ DQG H[SODLQLQJ WKH ORQJWHUP GHYHORSPHQW RI VFKRROLQJ
3UHVXPSWLRQV DW WKH OHYHO RI JHQHUDO WKHRU\ RI VRFLRORJ\ KDYH IUDPHG WKH
LQVFULSWLRQRIWKHFXOWXUDOGRPDLQLQWKHH[SODQDQVRIWKHH[SODLQHGFKDQJH
:H QRWH WKUHH PDMRU VXJJHVWLRQV LQ UHJDUGV WR FXOWXUH 7KH QHR
LQVWLWXWLRQDOLVW DSSURDFK DVVXPHV LQVWLWXWLRQDOL]HG ZRUOGFXOWXUDO EHOLHIV
HIIHFWLYHO\ SHUPHDWLQJ UHJLRQDO ERXQGDULHV LQ H[SDQGLQJ RUJDQL]HG
VFKRROLQJ HJ %ROL  7KH PRUSKRJHQHVLV DSSURDFK RQ DQDO\]LQJ
FKDQJH RI WKH ³PXOWLSO\ LQWHJUDWHG VWDWH HGXFDWLRQDO V\VWHPV´ $UFKHU
 FXUUHQWO\ $UFKHU   FRQVLGHUV WLPH 7 DV WKHRUHWLFDO
FRQVWUXFW IRU SKDVHV LQ WZR SDUDOOHO F\FOHV ZKHUH FXOWXUDO GRPDLQ
LQWHUWZLQHV±UHIOH[LYHO\±ZLWKWKHF\FOHRIVWUXFWXUDOFRQGLWLRQLQJ7RI
LQWHUDFWLYH DJHQF\ 77 OHDGLQJ WR WKH VWUXFWXUDO HODERUDWLRQV 7 ,Q
WKLVSDSHUKRZHYHUZHIROORZWKHVRFLRORJLFDOV\VWHPVWKHRU\LQVSLUHGE\
1LNODV /XKPDQQ WR VSHDN IRU FRPPXQLFDWLRQV DV FRQVWLWXWLYH IRU VRFLDO
V\VWHPV DQG WR RSHUDWLRQDOL]H FXOWXUH DV YDULHW\ RI V\VWHPLF VHOI
GHVFULSWLRQV FRQGLWLRQHG E\ WKH VWUXFWXUDO HPEHGGLQJ RI WKH REVHUYLQJ
V\VWHP:HFRQFHSWXDOL]HH[SDQGLQJHYDOXDWLRQHVWDEOLVKPHQWDVSDUWRIWKH
FXOWXUDO FRQGLWLRQLQJ FI $UFKHU LELG RQ FRPPXQLFDWLQJ GHFLVLRQV LQ
RUJDQL]HGHGXFDWLRQDQGVFKRROLQJZLWKLQQDWLRQVWDWHV/XKPDQQ	6FKRUU
/XKPDQQDQG
Objectives 
9LHZLQJ VRFLDO V\VWHPV DV FORVHG LQ WHUPV RI WKHLU RSHUDWLRQV ZKLFK DUH
FRPPXQLFDWLRQV DQG QRWKLQJ HOVH PDNHV LW SRVVLEOH WR GHILQH OLPLWV IRU
HGXFDWLRQDO LQWHUDFWLRQV 6\VWHP LQWHUQDO VWUXFWXUHV H[SHFW GHFLVLRQV EHLQJ
LQIRUPHG E\ SHGDJRJLFDO WKHRU\ DQG E\ REVHUYDWLRQV RI WKH SHGDJRJLF
SUDFWLFH&RQWLQXLW\RIV\VWHPLFFRPPXQLFDWLRQKRZHYHU UHTXLUHXQLW\RI
WKUHHVHOHFWLRQVLQIRUPDWLRQXWWHUDQFHDQGXQGHUVWDQGLQJ7KHUHSURGXFWLRQ
RI VXFKXQLW\ LV VHOIUHIHUHQWLDO DQG WKHVH HYHQWV DUHPDGHPRUH OLNHO\E\
UHO\LQJ RQ WKH VRFLHWDOO\ LQ WKH ZRUOG VRFLHW\ UHFRJQL]HG PHGLXPV RI
FRPPXQLFDWLRQ VSHFLILF WR IXQFWLRQDOO\ GLIIHUHQWLDWHG VRFLHWDO IRUPDWV RI
FRPPXQLFDWLRQ HJ UHOLJLRQ SROLWLFV ODZ HGXFDWLRQ HFRQRP\ 6RFLHWDO
FRPPXQLFDWLRQ RI HGXFDWLRQ DQG VFKRROLQJ DV VXEV\VWHP ZLWKLQ WKH
FRPSUHKHQVLYH VRFLDO V\VWHP RI FRPPXQLFDWLRQV LH VRFLHW\ REVHUYHV
SUREOHPVDQGDYDLODEOHIXQFWLRQDOUHVROXWLRQVLQUHIHUHQFHWRWKHJHQHUDOL]HG
QRWLRQ RI OLIH FRXUVH¶ ZKLOH LQWHQGLQJ WR LWV IRUPLQJ (YHQ WKRXJK WUXH
FRPPXQLFDWLRQHYHQWVUHTXLUHXQGHUVWDQGLQJ±WREHFRQILUPHGUHFXUVLYHO\
± WKLV GRHV QRW PHDQ QHFHVVDU\ DJUHHPHQW RU FRPSOLDQFH ZLWK WKH
SHGDJRJLFDOLQWHQWLRQV
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Methodology 
7KH VLWXDWLRQDO FRPSOH[LW\ RI HGXFDWLRQDO LQWHUDFWLRQV LV W\SLFDOO\ UHGXFHG
E\PHDQVRIFRPPXQLFDWLQJRUJDQL]DWLRQDOGHFLVLRQV LQ ORFDO VFKRROVDQG
ZLWKLQ UHJLRQDOO\ RU QDWLRQDOO\ GLIIHUHQWLDWHG VFKRRO V\VWHPV IURP SUH
VFKRRO WR GRFWRUDO VFKRROV ZLWK WKHLU JOREDOO\ FRPPRQ DQG QDWLRQDOO\
SDUWLFXODU IHDWXUHV &XUUHQW VRFLHW\ GLVSOD\V H[SDQGHG DQG H[WHQGHG
RUJDQL]DWLRQIRUVFKRROLQJZLWKFRPSOH[SHUIRUPDQFHH[SHFWDWLRQV LQ WKHLU
LQWUDVRFLHWDO HQYLURQPHQW DV ZHOO DV LQ WKHLU H[WHUQDO HQYLURQPHQW
FRQVLVWLQJ RI KXPDQ PLQGV 7KXV ZH QHHG WR EH FOHDU RQ ZKDW LV WKH
UHIHUHQFH V\VWHP ZKHQ ZH REVHUYH WKH REVHUYDWLRQV RI WKH REVHUYLQJ
V\VWHP RI VFKRROLQJ 7R HQDEOH YDULRXV V\VWHP UHIHUHQFHV WR EH
GLVWLQJXLVKHG /XKPDQQ FDOOHG WKH REVHUYDWLRQ RI WKH RYHUDOO V\VWHP  
IXQFWLRQ WKH REVHUYDWLRQ RI RWKHU V\VWHPV  SHUIRUPDQFH DQG WKH VHOI
REVHUYDWLRQRIDV\VWHP UHIOHFWLRQ/XKPDQQ7KHRU\RI6RFLHW\S
 /XKPDQQ	6FKRUU  7KXV WKH WKUHH ORJLFDO SRVVLELOLWLHV IRU
REVHUYLQJV\VWHPVIRUHGXFDWLRQLQSDUWLFXODUWKHVHDUH
 7KH REVHUYDWLRQ RI WKH RYHUDOO V\VWHP WRZKLFK D VXEV\VWHP EHORQJV
PHDQVWKDWWKHHGXFDWLRQV\VWHPREVHUYHVLWVVRFLHWDOIXQFWLRQLQSURFHVVLQJ
FUHDWLQJ RU IRUPLQJ LI \RX OLNH KXPDQ PLQGV DQG WKH UHODWHG FRGH RI
FRPPXQLFDWLRQ7KHSXUSRVHWRHGXFDWHWKURXJKVRFLDOIRUPVWKDWNHHSWKH
JHQHUDOL]HGQRWLRQRI OLIHFRXUVHDVREVHUYDEOHLVKRZHYHU WZRIROG7KXV
WKH JHQHUDO FRGH RI WUDQVPLWWDEOHQRW WUDQVPLWWDEOH RI FRQWHQWV KDV OHG WR
VSHFLILFDWLRQ LQ WHUPV RI FUHGHQWLDOLQJ VFKRROLQJ ZKLFK FRPPXQLFDWHV DV
FRGHG VFKRRO H[DPLQDWLRQV DQG FUHGHQWLDOV WR REVHUYH LQ WHUPV RI
EHWWHUZRUVH/XKPDQQ.DGH
 7KHREVHUYDWLRQRIVXEV\VWHPVLQWKHLQWUDVRFLHWDOHQYLURQPHQWRURI
RWKHUV\VWHPVLQWKHH[WHUQDOHQYLURQPHQWPHDQVWKDWWKHHGXFDWLRQV\VWHP
REVHUYHVWKHSHUIRUPDQFHVHJKDUGDQGVRIWVNLOOVLI\RXOLNHLQUHODWLRQ
WRRWKHUVRFLHWDOVXEV\VWHPVHJHFRQRP\SROLWLFVRUWKRVHSHUIRUPDQFHV
ZKLFK DUH WR EH VHHQ DV FKDQJHV RI VWXGHQWV¶PLQGV GHYHORSPHQW LI \RX
OLNH 7KH HQYLURQPHQW LUULWDWLRQV YLD VWUXFWXUDO FRXSOLQJV HJ VWXGHQWV
VLJQDOLQJ OHDUQLQJQRW OHDUQLQJ DV LQVSLUDWLRQV RU SRRU DFKLHYHPHQWV DV
GHFHSWLRQV DUH QRW GLUHFW FRPPXQLFDWLRQV LQ HGXFDWLRQ V\VWHP EXW QHHG
WUDQVODWLRQV WR V\VWHP LQWHUQDO LQIRUPDWLRQ HYHQWXDO WUDQVODWLRQ RU
SURFHVVLQJ WR HGXFDWLRQDOO\ FRPPXQLFDEOH NQRZOHGJH ZKLFK DOZD\V
UHTXLUH WLPH HJ LQWHUSUHWHG FRQFOXVLRQV IURP REVHUYDEOH VWXGHQWV¶
EHKDYLRUV
 7KHREVHUYDWLRQRIWKHVXEV\VWHPE\LWVHOIVHOIREVHUYDWLRQPHDQVWKH
UHIOHFWLRQ XVLQJ WKH V\VWHP¶V SDUWLFXODU UHIOHFWLRQ WKHRU\ SHGDJRJLFDO
WKHRUL]LQJFRYHULQJDOVRLWVUHODWLRQVZLWKWKHGLVFLSOLQDU\GLIIHUHQWLDWLRQRI
WKHVRFLHWDOV\VWHPRIVFLHQFHDQGWKHSURFHVVUHIOH[LYLW\ZKLFKGHDOVZLWK
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SHGDJRJLFDOLQWHUDFWLRQVDVZHOODVZLWKPDNLQJRUJDQL]DWLRQDOGHFLVLRQVRQ
HGXFDWLRQDQGVFKRROLQJ%RWKRSHUDWHLQWHUPVRIVSHFLDOVHPDQWLFVZKLFK
DV D PRGH RI REVHUYDWLRQ OHDGV XV WR K\SRWKHVL]LQJ WKH H[SDQGLQJ
HYDOXDWLRQFXOWXUHRIHGXFDWLRQDQGVFKRROLQJDVSRWHQWLDOLQWHQVLILFDWLRQRI
ERWK VHOIGHVFULSWLRQV DQG H[WHUQDO GHVFULSWLRQV 7KH ODWWHU PHDQLQJ WKDW
HGXFDWLRQV\VWHP¶VSHUIRUPDQFHZKHWKHUIRUPDWLYHRU LQVXPPDWLYHWHUPV
FUHGHQWLDOLQJLVDOVRREVHUYHGDQGGHVFULEHGE\RWKHUVRFLHWDOV\VWHPVHJ
SROLWLFV ODZ HFRQRP\ VFLHQFH UHOLJLRQ DQGE\ WKH H[WHUQDOHQYLURQPHQW
RIWKHOHDUQLQJPLQGV,QWKLVVHQVHWKHH[SDQGLQJHYDOXDWLRQHVWDEOLVKPHQW
RIIHUV VWUXFWXUDO FRXSOLQJ EHWZHHQ HGXFDWLRQ V\VWHP DQG LWV LQWUDVRFLHWDO
RWKHU IXQFWLRQ V\VWHPV DQG H[WUDVRFLHWDO SV\FKLF V\VWHPV
HQYLURQPHQWV 7KH VHOIUHIHUHQWLDO UHSURGXFWLRQ RI FRPPXQLFDWLRQV ZLWK
SHGDJRJLFDOLQWHQWLRQDVVXFKGRQRWUHTXLUHWHVWLQJRISV\FKLFV\VWHPVEXW
HGXFDWLRQDO RUJDQL]DWLRQV REVHUYLQJ LWV SHUIRUPDQFHV KDYH DVVXPHG VXFK
FRQFHUQV DXGLWLQJ DFFUHGLWDWLRQ WHVWLQJ DVVHVVLQJ DQG HYDOXDWLRQ
IDFLOLWDWLQJ DOVR LUULWDWLRQ RIIHUV EDVHG RQ EHLQJ REVHUYHG E\ RWKHU VXE
V\VWHPVRI WKH VRFLHW\ 7KH ODWWHU DVVXPHKLVWRULFDOO\ YDU\LQJ HPSKDVLV LQ
UHJDUGVWKHDVVHVVPHQWDQGHYDOXDWLRQRIHGXFDWLRQ
Results 
,Q WKLV SDSHUZH DUJXH IRU D IUXLWIXOZD\ WR FRQFHSWXDOL]H WKH HYDOXDWLRQ
FXOWXUHLQWKHIUDPHZRUNRIVWXGLHVRIRUJDQL]DWLRQDOFKDQJHVRIVFKRROLQJ
7R WKLV HQG ZH ILUVWO\ GHVFULEH WKH UHFHQW GHYHORSPHQWV LQ HGXFDWLRQDO
HYDOXDWLRQ HVWDEOLVKPHQW XVLQJ)LQODQG DV DQ H[DPSOH7KLVZDV D VZLWFK
IURP LQVSHFWLRQFXOWXUH WRHYDOXDWLRQFXOWXUH'LVVROYLQJVFKRRO LQVSHFWLRQ
IROORZHGGHFHQWUDOL]DWLRQVWHSVLQ)LQQLVKHGXFDWLRQDOV\VWHPWDNHQLQV
DQG WKH V 5HVSRQVLELOLW\ IRU PRQLWRULQJ HGXFDWLRQ ZDV VHW XSRQ
PXQLFLSDOLWLHV ,QWURGXFLQJ RI QDWLRQDO PRGHO IRU FXUULFXODU DQG WKHPDWLF
DVVHVVPHQWVZDVWRHQVXUHHTXDOLW\ LQGLIIHUHQWSDUWVRI WKHFRXQWU\ ,QWKH
QDWLRQDO HYDOXDWLRQ IUDPHZRUN  WKH VDPSOHEDVHG DVVHVVPHQW KDV
EHHQ DQ HVVHQWLDO FRPSRQHQW (XURSHDQ 8QLRQ FRPPRQ LQGLFDWRUV
LQFOXGLQJOHDUQLQJWROHDUQDVDSDUWRIHGXFDWLRQDODWWDLQPHQWVZHUHWDNHQ
LQWRDFFRXQW
7KHQ VHFRQGO\ ZH VXEVWDQWLDWH RXU SRLQW E\ IRFXVLQJ RQ LQIRUPDWLRQ
RIIHUHGE\HGXFDWLRQDOFUHGHQWLDOVDQGWKHFRQFHUQVRIWKHLUWUXVWZRUWKLQHVV
DULVHQLQWKHZDYHRI3,6$DQGVW&HQWXU\6NLOOVGLVFXVVLRQ7KHLVVXHDW
SRLQW FRQVLGHUV DVVHVVLQJ µOHDUQLQJ WR OHDUQ¶ VNLOOV DV DGGHGYDOXH WR WKH
LQIRUPDWLRQ RIIHUHG LQ GLVFLSOLQH EDVHG JUDGHG FUHGHQWLDOV 7KH ODWWHU DUH
HVVHQWLDO LQIRUPDWLRQ LQ WUDQVLWLRQVZLWKLQ HGXFDWLRQDO V\VWHPV ,Q IRUPRI
VWUXFWXUDO FRXSOLQJV WKH\ DOVR SHUIRUP DV LQIRUPDWLRQ RIIHU IRU
LQWHUSUHWDWLRQ RI RWKHU VXEV\VWHPV 6FKRRO PDUNV LQ GLVFLSOLQHV DUH
KRZHYHU QRW GLUHFWO\ FRPSDUDEOH QRW HYHQ EHWZHHQ VFKRROV DQG ZLWKLQ
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GLVFLSOLQHV(VSHFLDOO\QRWLQ)LQODQGZKHUHQRKLJKVWDNHVQDWLRQDOWHVWLQJ
LV LQXVHEHIRUH WKH WUDQVLWLRQ WR WKHKLJKHUHGXFDWLRQ ,QRUGHU WR LQFUHDVH
QDWLRQZLGHWUXVWRQLQIRUPDWLRQRIIHURI WKHFUHGHQWLDOV)LQQLVKHYDOXDWLRQ
HVWDEOLVKPHQWKDVIRXQGLQWHUQDWLRQDODVVHVVPHQWVOLNH3,6$DVZHOODV(8
LQGLFDWRUV XVHIXO /HDUQLQJ WR OHDUQ LV SUHVHQWO\ D SDUW RI WKH WUDQVYHUVDO
FRPSHWHQFLHVRIWKH)LQQLVK1DWLRQDO&RUH&XUULFXOXPIRU%DVLF(GXFDWLRQ
DVZHOODVRQHRIWKH.H\&RPSHWHQFLHVRI(8
Discussion 
:H VXEVWDQWLDWH RXU FRQVLGHUDWLRQV RI WKH HYDOXDWLRQ FXOWXUH WKLUGO\ E\
UHIHUULQJWRVRPHSUDFWLFDORXWFRPHVRIH[WHQGHGDVVHVVPHQWDQGH[SDQGHG
EDVLV RI HYDOXDWLRQ IRU WKH )LQQLVK HGXFDWLRQ V\VWHP ,Q )LQODQG WKH
1DWLRQDO%RDUGRI(GXFDWLRQKDVWKHH[FOXVLYHULJKWVWRPDNHFRUHFXUULFXOD
IRUEDVLFDQGVHFRQGDU\HGXFDWLRQ0XQLFLSDOLWLHVPDNHORFDOLQWHUSUHWDWLRQV
ZLWKLQ JLYHQ OLPLWV 7KLV OHG WR DVNLQJ ZKLFK RI WKHVH LQVWDQFHV VKRXOG
PRQLWRUHGXFDWLRQDORXWFRPHV"7KHRXWFRPHZDVLQHVWDEOLVKLQJDVHSDUDWH
DJHQF\ 7KH 1DWLRQDO &HQWHU IRU (GXFDWLRQDO (YDOXDWLRQ 7KLV GHFLVLRQ
UHVXOWHGLQDQHZGLOHPPDLIWKHDJHQF\DVVHVVHVHGXFDWLRQDODFKLHYHPHQWV
KRZWRUHODWHWKHUHVXOWVJLYHQLQHGXSV\FKRPHWULFIRUPVEDFNWRFXUULFXOD
GHVLJQ ZKLFK GHDOV ZLWK WKH IRUP RI FRQWHQW NQRZOHGJH DQG TXDOLWDWLYH
JRDOV IRU GLIIHUHQW \HDUV 7KH RXWFRPH ZDV WR LQFOXGH LQWHUQDWLRQDO
DVVHVVPHQWV OLNH 3,6$ DV ZHOO DV (XURSHDQ DQG QDWLRQDO FURVVFXUULFXODU
LQGLFDWRUVZKLFKFRXOGEHXVHGLQFRPSDULQJVFKRROVPDUNVDQGLQFUHDVLQJ
WKHIORZRIFRPPXQLFDWLRQVRIQRWGLUHFWO\FXUULFXODUHGXFDWLRQDORXWFRPHV
,Q DGGLWLRQ WKH )LQQLVK OHDUQLQJ WR OHDUQPHDVXULQJZDV JLYHQ DQ RIILFLDO
VWDWXVZKHQPDNLQJVHOHFWLRQUHODWHGGHFLVLRQVRQ WUDQVLWLRQV WRYRFDWLRQDO
HGXFDWLRQ ,I WKH RIILFLDO FUHGHQWLDOV DUH ODFNLQJ WKH SV\FKRPHWULF
DVVHVVPHQW RI µOHDUQLQJWROHDUQ¶ FRPSHWHQFLHV LV XVHG WR JLYH SVHXGR
FUHGHQWLDOV)XUWKHUPRUHDGDSWLYHWHVWLQJWHFKQRORJ\FRXOGEHGHSOR\HGIRU
DFTXLULQJHYHQPRUHHODERUDWHGLQIRUPDWLRQRIWKHSRWHQWLDOVRIVWXGHQWV
Conclusion  
,Q)LQODQGWKHVHGHYHORSPHQWVLQHYDOXDWLRQFXOWXUHDQGUHODWHGWHFKQLTXHV
RI DVVHVVPHQWV DUH EHOLHYHG WR SURYLGH DGGHGYDOXH LQIRUPDWLRQ WR VFKRRO
VXEMHFWUHODWHGJUDGHSRLQWVRIWKHFUHGHQWLDOVDERYHDOOIRUWKHPDNLQJRI
WUDQVLWLRQVUHODWHGGHFLVLRQVLQUHJDUGWKHSDWKZD\VRIVFKRROLQJ7KHXWLOLW\
H[SHFWDWLRQVRIVXFKH[WHQGHGDVVHVVPHQWKRZHYHUPLJKWZHOOJREH\RQG
WKH HGXFDWLRQ V\VWHP LQWHUQDO SHUVSHFWLYHV ,Q WKH ILQDO SDUW ZH FRQVLGHU
/XKPDQQLDQ ZRUNLQJ PRGHO VXJJHVWLQJ WKDW JHQHUDOGRPDLQ UHODWHG
FRPSHWHQFHVOLNHWKRVHUHIHUUHGWRDVµ/HDUQLQJWR/HDUQ¶DUHH[SUHVVLRQVRI
WKHVXEVWLWXWLQJ WKHKLVWRULFDOO\SUHFHGLQJQRWLRQRIJHQHUDOHGXFDWLRQHJ
%LOGXQJLQ*HUPDQVHH/XKPDQQDQG6FKRUUE\QRYHO³FRQWLQJHQF\
IRUPXOD´ZKLFKHPSKDVL]HVFDSDELOLW\RINQRZLQJLQVWHDGRISUHVWUXFWXUHG
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NQRZOHGJH FRQWHQWV ,Q /XKPDQQ¶V YLHZ FRQWLQJHQF\ IRUPXODV HYROYH
ZLWKLQ WKH FRGHV RI WKH IXQFWLRQ V\VWHPV WR VSHFLI\ WKHLU LQWHUGHSHQGHQF\
GHPDUFDWLRQV$VPRUHRUOHVVHPSW\IRUPVWKH\DUHQRWSDUWRIWKHIXQFWLRQ
V\VWHPVEXWLQVWHDGIDFLOLWDWHVHFRQGRUGHUREVHUYLQJRIUHIHUHQFHSUREOHPV
RI WKH V\VWHP LQ VXIILFLHQWO\ DEVWUDFW ZD\ WR VXSSRUW WKH FODULILFDWLRQ RI
SUHUHTXLVLWHV IRU FRPPXQLFDWLQJ GHFLVLRQV RQ HGXFDWLRQ &RQWLQJHQF\
IRUPXODV IDFLOLWDWH UHIOHFWLRQ RI UHIOHFWLRQ DV WKH\ DWWHPSW WR FRQWURO WKH
UHODWLRQRIV\VWHP¶VIXQFWLRQSHUIRUPDQFHDQGUHIOHFWLRQ
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